We developed a one-step immunochromatography assay kit to measure high levels of canine trypsin-like immunoreactivity (cTLI) for bedside estimation of canine pancreatitis. The serum cTLI level can be determined within 10 min by visual comparison of color strengths in the test and reference zones. The serum cTLI levels determined by this method correlate well with canine TLI-ELISA and can be classified into 3 categories: cTLI levels higher than 60 ng/ml were considered positive; 20-60 ng/ml, weakly positive; and less than 20 ng/ml, negative. Twelve dogs suspected of pancreatitis were examined using this method; 4 dogs were positive, 2 were weakly positive, and 6 were negative. This test can detect a high level of serum cTLI and a positive result in the TLIH test will provide critical information for evaluation of pancreatitis in dogs.
The diagnosis of canine acute pancreatitis is difficult because the clinical signs are not specific and laboratory data can give unreliable results. Serum amylase and/or lipase activity are sometimes used as biochemical makers. However, these markers are not reliable for diagnosis of canine pancreatitis due to their lack of specificity to pancreatic disorders [14] . Recently, it has been reported that assays of immunoreactive pancreatic lipase [12, 13] and trypsinogen activation peptide [5] are useful as diagnostic markers for canine pancreatitis. However, relevant information is required quickly for treatment of pancreatitis, and the existing biochemical markers are not rapid enough for bedside diagnosis of pancreatitis because most these assay systems employ enzyme-linked immunosorbent assay (ELISA) or radioimmunoassay (RIA).
Canine trypsin-like immunoreactivity (cTLI), which includes trypsin and trypsinogen, has been reported to be a more suitable indicator of canine pancreatitis than lipase and amylase activity. Because trypsin and its precursor, trypsinogen, are synthesized and stored by acinar cells in the pancreas, trypsin is believed to be highly specific to pancreatic function without reflecting other diseases [10] . Serum cTLI levels determined by ELISA and RIA are significantly lower in dogs with exocrine pancreatic insufficiency (EPI) than in normal dogs [17, 18] . We previously developed a simple bedside test using an immunochromatography system to determine low levels of cTLI in canine sera for diagnosis of EPI [15] .
On the other hand cTLI levels are apparently high in the early phase of experimentally induced pancreatitis [2, 3, 10, 11, 18] . Therefore, a simple method to assay cTLI levels at bedside will be helpful for evaluate not only EPI but also pancreatitis.
In this study, we have developed a immunochromatography assay method for determining high levels of cTLI (TLIH test) that is utilizable at bedside without any special equipment. Serum cTLI from dogs suspected of pancreatitis were measured by this TLIH test.
In this test kit, 2 monoclonal antibodies that recognize independent epitopes of cTLI are used to capture serum cTLI and the cTLI-monoclonal antibody (mAb) complex, respectively. To perform the assay, 1 drop of the sample (serum or plasma) and 3 drops of the reaction buffer (0.05 M PBS [pH = 8.0] containing 0.05% Tween-20) are added to the sample well. The cTLI in the sample permeates a pad that contains immobilized anti-cTLI mAb 009-303 conjugated with colloidal gold. The conjugate forms immune complexes with the cTLI in the sample and infiltrates a nitrocellulose membrane by capillary action toward the test zone, which is coated with anti-cTLI mAb 008-207. In the test zone, the colloidal gold and the antibody-cTLI complex are captured by anti-cTLI mAb 008-207. The color density of the colloidal gold in the test zone increases in proportion to increases in cTLI levels in the serum. The excess free mAb 009-303 conjugated with colloidal gold, which is not captured in the test zone, continues to migrate to the reference zone, in which biotinylated-cTLI is immobilized by an avidin coating on the membrane surface. In the reference zone, free mAb 009-303-conjugated colloidal gold binds to the biotinylated cTLI ( Fig. 1 ). When the cTLI concentration in the sample is high, mAb 009-303-conjugated colloidal gold is bound with the plentiful cTLI in the sample. The cTLI and mAb 009-303 immune complexes migrate to the test zone and bind to mAb 008-207 at the maximum level (appearing as a strong red line). However, some of the free mAb 009-303 reaches the reference zone and binds to the biotinylated cTLI fixed there. In that case, the color of the reference line is weaker than the test line. As a result of the competition for mAb 009-303 between cTLI in the sample and biotinylated cTLI, the color density in the reference zone increases in inverse proportion to the cTLI levels in the sample.
In this system, a red line appears in the test and reference zones within 10 min. When a cTLI solution of known concentration was used, samples were classified into three cate- Fig. 1 . Composition and mechanism of the TLIH test. The precise mechanism is described in the text. The kit is composed of a sample well (absorbent pad), conjugation pad, test zone, and reference zone. These four parts are connected by a nitrocellulose strip. Anti-cTLI mAb 009-303 conjugated with colloidal gold is immobilized on the conjugation pad. In the test zone (test line), a nitrocellulose strip is coated with anti-cTLI mAb 008-207. In the reference zone (reference line), biotinylated cTLI is immobilized by avidin to a nitrocellulose strip. gories depending on the concentration of cTLI. When the cTLI concentration is higher than 60 ng/ml, the red color of test line is deeper than the reference line and the result is judged to be positive. On the other hand, when the cTLI level is less than 20 ng/ml, the red of the reference line is deeper than the test line and the result is judged to be negative. When the cTLI level is in the range of 20 to 60 ng/ml, the color density of the sample and reference lines are equivalent and the result is judged to be weakly positive (Table 1) . In this study, cTLI levels of canine sera were classified by TLIH test kit and measured by canine TLI-ELISA. Sera were collected from patient dogs at the Veterinary Teaching Hospital of Azabu University and clinically healthy dogs kept in the Biosciences Research Institute of Azabu University ( Table 2 ). The patient dogs were diagnosed by their clinical history, physical examination, serum chemistry profile, and various combinations of ancillary tests. In some cases, abdominal radiography, ultrasonography, and histopathology of pancreatic tissue were included. Among 100 dogs, 12 dogs were suspected of pancreatitis (3 acute cases, 5 chronic cases, and 4 undifferentiated cases), and 23 dogs were suspected of gastrointestinal diseases. In addition, 65 clinically healthy dogs were examined as controls ( Fig. 2) .
Of serum samples from 65 control dogs, the cTLI levels of 57 samples were negative and the levels of 8 samples were weakly positive (Fig. 2) . The cTLI levels of control samples (n=65) were in the range of 7.8 to 29.2 ng/ml, all cTLI levels of the weakly positive 8 samples were in the upper limit of the normal range. Among 12 dogs suspected of pancreatitis, the cTLI levels of sera from four dogs (Nos. 2, 5, 7, and 9) were positive and higher than the normal range. The cTLI levels of sera from two others were weakly positive and 22.7 and 28.4 ng/ml. The levels of sera from 6 others were negative within normal limits or below normal.
In this study, the range of serum cTLI levels in the dogs unsuspected of pancreatitis were narrow, but the levels in the dogs suspected of pancreatitis ranged widely.
Several papers demonstrated that cTLI levels are apparently high in the early phase of experimentally induced pancreatitis [2, 3, 10, 11, 18] . It was reported that the very low cTLI values observed in chronic pancreatitis due to the inadequate pancreatic function resulting from calcification of pancreatic tissues [16] . Therefore, the pancreatic functions in the dogs suspected of pancreatitis were considered to be affected by various factors and reflect the cTLI levels. More detailed studies are required. The TLIH test can detect a high level of serum cTLI and a positive result in the TLIH test provide critical information for evaluation of pancreatitis in dogs.
